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SUMMARY OF INVENTION/CLAIMED SUBJECT MATTER 

The following general description precedes a discussion of the claim limitations. 

5 

This invention relates to assist rod assemblies, comprising front and rear baskets, for 
throwing railway switch points. The baskets of the invention play a dual role, taking up 
lost motion and actuating the assist rod. 

10 The front basket includes an upwardly extending head portion adapted to link to a 
torsional assist rod and to rotate the assist rod when the basket undergoes lateral 
movement (transverse to the running rails) as a result of the switch being thrown. 

The head of the basket comprises a bore for receiving a pin for rotation in the bore. A 
1 5 pair of link arms extend from the ends of the pin. The link arms engage the assist rod to 
cause it to rotate when the basket undergoes lateral movement transverse to the assist 
rod. The assist rod is separately mounted for rotation in a sleeve on a support clip. A 
threaded connector rod slidably extends through the basket. Movement of the basket in 
relation to the connector rod is limited by nuts threaded onto the rod at each end of the 
20 basket. Adjustement of the nuts serves to adjust the amount of lost motion to be taken up 
by the basket before actuating the connector rod by abutment of the basket with the nuts. 

Claim 1 in issue reads: 

25 Claim 1. A railroad switch (Figs. 3-12) comprising: 

a lost motion basket housing (Page 6, Line 35 to Page 7, Line 5; Figs 6-8; 106) 
having an opening in said housing, said opening travelling laterally through said 
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housing, along a longitudinal axis, for allowing unimpeded lateral displacement of 
a rod or bar (Page 6, Line 35 to Page 7, Line 5; Figs 6-8, 102) therethrough; 

at least one abutment (Page 6, Line 35 to Page 7, Line 5; Figs 6-8; 108, 110)in 
5 said opening for limiting lateral displacement through said opening of a surface 

associated with said rod or bar; and, 

means (Page 7, Lines 6-14; Fig. 4;122, 126) for rotatably retaining an arm 
associated with said housing, said means having an axis of rotation; 

10 

wherein said axis of rotation does not intersect said longitudinal axis. 

Claim 1 therefore defines a lost motion basket housing including retention means, the 
means further defined by the following limitations: 

15 

• retains an arm - limitation (a); and 

• rotatable retention of the arm - limitation (b). 

20 Claims 2-4 depend from claim 1 and are found in the Claims Appendix. 

Claim 5 addresses the embodiment of the invention with a distinct head portion and 
reads: 

25 Claim 5. A railroad switch comprising: 

a lost motion basket housing (Page 6, Line 35 to Page 7, Line 5; Figs. 6-8; 106) 
having an opening travelling laterally therethrough for allowing unimpeded lateral 
displacement of a rod or bar (Page 6, Line 35 to Page 7, Line 5; Figs. 6-8; 102) 
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therethrough along an opening axis, at least one abutment (Page 6, Line 35 to 
Page 37, Line 5; Figs. 6-8; 108, 110) in said opening for limiting lateral 
displacement through said opening of a surface associated with said rod or bar 
member and a head portion, and a bore (Page 7, Lines 32-39; Fig. 10; 140) in said 
5 head portion, said bore having an axis that is transverse to and does not intersect 

said opening axis, said bore receiving a pin (Page 7, Lines 32-39; Fig. 10; 142; 
144) for rotation therein. 

Claim 5 therefore defines a lost motion basket housing including a head portion and a 
10 bore in the head portion, the bore further defined by the limitation that it receives a pin 
for rotation therein - limitation (a). 

Claims 6-9 depend from claim 5 and are found in the Claims Appendix. 

15 

ISSUES - GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

Claims 1 - 6, 8/5 and 8/6 were rejected under 35 USC 102(b) as being anticipated by 
U.S. Patent No. 1,795,413 to Stiles ("Stiles"). 

20 

Claims 7, 8/7 and 9 were rejected under 35 USC 103(a) as being unpatentable over Stiles 
in view of U.S. Patent No. 2,077,620 to Dicke ("Dicke"). 

25 GROUPING OF CLAIMS 

GROUP A : Claims 1 - 4. 

GROUP B : Claims 5, 6, 8/5 and 8/6. 

30 

GROUP C : Claims 7 and 8/7. 
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GROUP D : Claim 9. The examiner included specific comments for this claim. 
ARGUMENT 

5 

The majority of the examiner's rejections are based on Stiles, a copy of which is 
included in its entirety in the Cited Art Appendix. 

Stiles describes a throw rod connector for a railway track switch, by which the 
10 movement of a switch machine is converted to movement of a switch point. The object 
of Stiles' invention is to provide a connector which is protected against contamination or 
interference from foreign materials, without interfering with the operation of the switch 
(see Stiles, p.l, lines 21 - 32). Stiles discloses an internal structure similar to many other 
prior art baskets. However, Stiles' external structure is minimal and does not disclose or 
1 5 contemplate the features of the present invention. 

According to Stiles, the throw rod (2) is connected to tie bar (1) at one end, and to a 
switch machine or similar device at the other end (p. 1, lines 45 - 50). Specifically, the 
tie bar and throw rod are connected by means of a bracket member 5 "fixedly attached" 

20 to the tie bar (p.l, lines 56 - 58) or "rigidly connected to the tie bar" (p.2 lines 25 - 26). 
The attachment is illustrated as being made via a series of bolts (23) inserted through 
openings (22) in an extension (21) of the bracket, as best seen in Fig. 1. Movement of 
the throw rod under the force of a switch machine takes place strictly along the rod's 
longitudinal axis. The bracket, being rigidly connected to the tie bar, forces the tie bar to 

25 move parallel to and directly along with the bracket once the abutments (nuts 8) contact 
the inner abutment surfaces ( 1 0) of the bracket. 

The specific limitations of the claims not met by Stiles will now be discussed in more 
detail, in which argument proceeds by groups of claims which will rely on common 
30 argument for all claims of each group. 
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GROUP A 

This group consists of claim 1 and its dependent claims 2-4. The arguments will be 
5 directed to claim 1 but apply equally to the other dependent claims listed in this group. 

The examiner claimed to be able to read all elements of claim 1 on Stiles as follows. 
The following numbering refers to elements labeled in Stiles as asserted by the examiner. 

10 Claim 1 . A railroad switch comprising: 

a lost motion basket housing (comprising head portion 21 and lower portion 5) 
having an opening (7) in said housing, said opening travelling laterally through 
said housing, along a longitudinal axis, for allowing unimpeded lateral 
1 5 displacement of a rod or bar (2) therethrough; 

at least one abutment (10) in said opening for limiting lateral displacement 
through said opening of a surface (9) associated with said rod or bar; and, 

20 means (bore 22) for rotatably retaining an arm (tie bar 1) associated with said 

housing, said means having an axis of rotation; 

wherein said axis of rotation does not intersect said longitudinal axis. 

25 As noted earlier, the claim defines a lost motion basket housing including retention 
means, the means further defined by the following limitations: 

• rotatably retains an arm - limitation (a); 
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• having an axis of rotation which does not intersect the longitudinal axis of the 
opening in the housing - limitation (b). 

The limitations identifying the arm rotatably retained by the housing are significant. In 
5 citing and relying on Stiles to reject claim 1 and its depending claims, the examiner 
appears to misinterpret the interaction of several elements of Stiles in relation to the 
retention means defined by claim 1 . 

We turn to discuss more specifically the limitations of claim 1 that are not taught by 
10 Stiles. 

1. Limitation (a) - "rotatably retaining an arm" 

Limitation (a) requires that the basket housing rotatably retain an arm, distinct from the 
1 5 rod or bar which passes through the housing. 

Limitation (a) requires that the arm be rotatably retained in a bore in the housing. The 
examiner contends that Stiles' tie bar 1 is an arm rotatably retained by the extension 21 
of the bracket 5, thereby satisfying that limitation. 

20 

As the examiner indicated, the use of a single bore 22 and bolt 23 would not prevent 
rotation of the housing about an axis of rotation through the bore 23. However, Stiles 
clearly indicates that the housing is "fixedly attached to the tie bar" 1 through bracket 
member 5 (page 1, lines 56-58). Stiles further discusses this connection on page 2 at 
25 lines 25-31, stating that "the bracket member has been described as being rigidly 
connected to the tie-bar". Stiles then discusses using bolts 23 to secure the bracket 5 to 
the tie-bar. The term "rigid attachment" therefore precludes rotation or other movement 
of the bracket once it is attached to the tie-bar. The technical reasons for requiring a 
rigid attachment in Stiles are obvious: as rod 2 moves laterally, housing 5 moves 
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laterally once the nuts 8 abut sleeves 14. The point of the fixed and rigid connection 
between the housing and the tie-bar is to move the tie-bar in the same lateral direction, 
with an essentially direct and parallel translation between the throw of the switch 
machine and movement of the switch rods. In contrast, the housing of the instant 
5 application contains means to translate lateral motion of the switch machine into 
rotational or torsional motion of the assist rods to the heel and front end switch rods of 
the switch. This is claimed in claim 1 as "means to rotatably retain an arm associated 
with the housing". The invention as claimed therefore performs a function that the 
invention disclosed by Stiles does not disclose and which would not be contemplated in 
10 the context of the Stiles invention. 

Further, even if the housing disclosed by Stiles were attached by a single bolt through a 
single bore, the lateral orientation and movement of rod 2 inside the housing would 
actually prevent rotation of the housing. Rod 2 is capable only of movement in a straight 
15 line; rod 2 is contained snugly within bracket 5 so bracket 5 is likewise only capable of 
movement in an identical straight line. In contrast, the means through which the 
associated arm is rotatably retained in the present application is through pin 120, which 
is forced to rotate because of the lateral movement of the rod. The arrangement 
disclosed by Stiles is therefore not capable of rotation, as asserted by the examiner. 

20 

The examiner's assertion that limitation (a) reads on Stiles is unfounded. 

2. Limitation (b) - "having an axis of rotation which does not intersect the 
25 longitudinal axis of the opening in the housing" 

As Stiles' tie bar 1 is clearly not made to rotate, does not define an axis of rotation. 
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Summary comments for claim 1 

The foregoing shows that on two points relating to means by which an arm is rotatably 
5 retained in the basket housing, which elements of the invention are defined, Stiles fails to 
anticipate claim 1 . 

As Stiles also expressly teaches away from the rotatable retention of an arm in a portion 
of the basket housing of the present invention which allows proper directional movement 
10 of assist rods connected to the housing, the invention is also not obvious in view of Stiles 
and it represents a substantial contribution to the art. 

It is submitted that claim 1 patentably distinguishes with Stiles. 

15 GROUP B 

This group consists of claims 5, 6, 8/5 and 8/6. The arguments will be directed to claim 
5 but apply equally to the other dependent claims listed in this group. Claim 5 claims a 
basket housing with a distinct head portion containing a bore, into which a pin is 
20 received for rotation. 

The examiner claimed to be able to read all elements of claim 5 on Stiles as follows. 
The following numbering refers to elements labeled in Stiles as asserted by the examiner. 

25 

Claim 5. A railroad switch comprising: 

a lost motion basket housing having an opening travelling laterally therethrough 
for allowing unimpeded lateral displacement of a rod or bar therethrough along an 
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opening axis, at least one abutment (10) in said opening for limiting lateral 
displacement through said opening of a surface (9) associated with said rod or bar 
member (2) and a head portion (21), and a bore (22) in said head portion, said 
bore having an axis that is transverse to and does not intersect said opening axis, 
5 said bore receiving a pin (bolt 23) for rotation therein. 

As noted earlier, claim 5 defines a lost motion basket housing including a head portion 
and a bore in the head portion, the bore further defined by the limitation that it receives a 
pin for rotation therein - "limitation (a)". 

10 

The limitation identifying the pin being received in the bore for rotation therein is 
significant in relation to the examiner's objections. In citing and relying on Stiles to 
reject claim 5 and its depending claims, the examiner appears to misinterpret the 
interaction of several elements of Stiles in relation to the bore in the housing defined by 
15 claim 5. 

We turn to discuss more specifically the limitation of claim 5 that is not taught by Stiles. 

Limitation (a) requires that the pin be received by a bore in the housing for rotation in 
20 the bore. 

The use of a single bore 22 and bolt 23 would not prevent rotation of the housing about 
an axis of rotation through the bore 23. However, Stiles clearly indicates that the 
housing is "fixedly attached to the tie bar" 1 through bracket member 5 (page 1, lines 56- 
25 58). Stiles further discusses this connection on page 2 at lines 25-31, stating that "the 
bracket member has been described as being rigidly connected to the tie-bar". The term 
"rigid attachment" therefore precludes rotation or other movement of the pin once it is 
placed into the extension 21 and tie bar 1. The rigid attachment in Stiles is necessary to 
proper functioning of the throw rod connector. Rod 2 must force the tie bar 1, through 
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the extension 21 and bracket 5, to move laterally, in direct correlation to the movement 
of the rod. Again, the point of the fixed and rigid connection between the housing and 
the tie-bar is to move the tie-bar in the same lateral direction, with an essentially direct 
and parallel translation between the throw of the switch machine and movement of the 
5 switch rods. In contrast, the housing of the instant application contains means to 
translate lateral motion of the switch machine into rotational or torsional motion of the 
assist rods to the heel and front end switch rods of the switch. This is claimed in claim 5 
as "a bore receiving a pin for rotation ". Stiles' pin (bolt 23) is not intended to rotate - it 
is intended to firmly, rigidly connect extension 21 to tie bar 1, such that lateral 
10 movement of the extension is properly translated to lateral movement of the tie bar. 

In contrast, the present invention discloses a pin which is forced to rotate because of the 
movement of the throw rod, and therefore translates the lateral movement of the throw 
rod into rotational movement. The invention as claimed therefore performs a function 
15 that the invention disclosed by Stiles does not disclose and which would not be 
contemplated in the context of the Stiles invention. 

The examiner's assertion that limitation (a) reads on Stiles is unfounded. 

20 



Summary comments for claim 5 

25 

The foregoing shows that on the means by which a pin is retained within a bore in the 
head portion of the basket housing, which elements of the invention are defined, Stiles 
fails to anticipate claim 5. 
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As Stiles expressly teaches away from the rotatable retention of a pin in the basket 
housing of the present invention which allows proper directional movement of assist rods 
connected to the housing, the invention is also not obvious in view of Stiles and it 
represents a substantial contribution to the art. 

5 

It is submitted that claim 5 patentably distinguishes with Stiles. 
Claims 6, 8/5 and 8/6 

10 

Claim 6 depends from claim 5, and further recites at least one torsion arm retained on the 
pin. Claim 8 recites attachment points on the housing to secure a switch rod assembly to 
the housing. 

15 Stiles does not disclose or discuss a torsion bar, and particularly does not disclose a 
torsion bar retained on the pin. Figure 3 best shows the bolt 23, which the examiner has 
asserted is the "pin" claimed in claim 5. The bolt 23 is clearly shown as retaining only 
the bracket member 5 and the tie bar 1. The tie bar 1 would not be understood to 
comprise a torsion bar, which is, as would be understood by a person skilled in the art, 

20 intended to actuate rotation of other elements of the switch. The tie bar 1 is intended 
solely to connect the ends of the switch points, as stated at page 1, lines 45ff, and to 
ensure that they move in unison. Stiles does not disclose a torsion bar retained by the 
pin, nor is there in fact a torsion bar elsewhere in the arrangement described. 

25 The examiner's assertion that claim 6 reads on Stiles is unfounded. 

The examiner has also asserted that claim 8 as it depends from claim 5 and claim 6 is 
anticipated by Stiles. Claim 8 contains the additional limitation of "attachment points on 
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said housing for securing a switch rod assembly thereto". Stiles does not appear to have 
any means to attach other assemblies to bracket member 5. 



5 Summary comments for claims 6, 8/5 and 8/6 

The foregoing shows that on provision of or retention of a torsion bar on a pin retained 
within a bore in the head portion of the basket housing, which elements of the invention 
are defined, Stiles fails to anticipate claim 6. 

10 

As Stiles does not disclose the elements of claim 5 or claim 6, claim 8/5 and 8/6 cannot 
be anticipated by Stiles. In addition, the elements defined in claim 8 are not of 
themselves disclosed by Stiles. The examiner's assertion that claim 8/5 and 8/6 read on 
Stiles is unfounded. 

15 

It is submitted that claim 6, 8/5 and 8/5 patentably distinguish with Stiles. 
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GROUP C 

This group consists of claims 7 and 8/7. Claim 7 depends from claim 6, and further 
recites a torsion arm with an elongated slot, through which the rotatable pin extends. 
5 Claim 8/7 recites attachment points on the housing to secure a switch rod assembly. 
Both are ultimately dependent on claim 5. 

The arguments set out above for Group B are reiterated for this group insofar as the 
claims depend on claim 5 and claim 6. 

10 

The examiner has taken the position that it would have been obvious to use the elongated 
slots disclosed by Dicke to modify the connection between Stiles' tie bar 1 and head 
member 21 to facilitate adjustability. However, it is submitted that such an action would 
in fact not be obvious simply because the use of such slots would be unnecessary and 

15 redundant. Any adjustability of the bracket member 5 in relation to the switch machine 
is provided by adjustment of the abutments about throw rod 2. Additional movement 
caused by elongated slots, rather than the small openings 22 shown in Stiles Fig. 2, 
would render the throw rod less effective, as it would be more difficult to predict exactly 
how much extra movement is happening each time the switch machine moves the throw 

20 rod. 

The examiner's assertion that claim 7 reads on Stiles is unfounded. 

The examiner has also asserted that claim 8 as it depends from claim 7 is anticipated by 
25 Stiles. Claim 8 contains the additional limitation of "attachment points on said housing 
for securing a switch rod assembly thereto". Stiles does not appear to have any means to 
attach other assemblies to bracket member 5. 
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It is submitted that the features claimed in claims 7 and 8/7 are therefore non-obvious 
over Stiles in view of Dicke. 

5 GROUP D 

This group consists of claim 9. This claim is ultimately dependent on claim 5 and is 
directed to the torsion rod recited in intervening claim 6, further reciting that one end of 
the torsion rod is rigidly secured to an assist rod. 

10 

The arguments set out above for Group B are reiterated for this group insofar as the 
claim depends on claims 5 and 6. 

The examiner has taken the position that rods 1 1 of Dicke are readable as assist rods. 
15 However, Dicke clearly shows and describes elements 11 as brackets which are simply 
used to make a connection between the operating rods 9, 10 and the switch points 7, 8. 
As rods 9, 10 extend out underneath the points 7, 8 and under rails 5, it is difficult to 
simply connect the operating rods to the switch points. The brackets 1 1 are not in fact 
readable as assist rods, as asserted by the examiner. 

20 

It is submitted that the claimed feature is therefore non-obvious over Stiles in view of 
Dicke. 

For all of the foregoing reasons, it is respectfully submitted that the claims as currently 
25 presented are allowable and that the examiner erred in rejecting them on the basis of 
Stiles or Stiles in view of Dicke. 
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CLAIMS APPENDIX 

A railroad switch comprising: 

a lost motion basket housing having an opening in said housing, said opening 
travelling laterally through said housing, along a longitudinal axis, for allowing 
unimpeded lateral displacement of a rod or bar therethrough; 

at least one abutment in said opening for limiting lateral displacement through 
said opening of a surface associated with said rod or bar; and, 

means for rotatably retaining an arm associated with said housing, said means 
having an axis of rotation; 

wherein said axis of rotation does not intersect said longitudinal axis. 

The railroad switch of claim 1, said housing further comprising a head portion and 
a lower portion, said means for rotatably retaining an arm being located on said 
head portion. 

The railroad switch of claim 2 wherein said means for rotatably retaining an arm 
comprises a bore in said head portion, said bore being transverse in relation to 
said opening and being adapted to receive a pin for rotation in said bore and for 
connection to said arm. 

The railroad switch of claim 3 wherein said lower portion comprises means for 
securing a rod to said housing. 

A railroad switch comprising: 



17 



Appl. No. 10/697,855 



a lost motion basket housing having an opening travelling laterally therethrough 
for allowing unimpeded lateral displacement of a rod or bar therethrough along an 
opening axis, at least one abutment in said opening for limiting lateral 
5 displacement through said opening of a surface associated with said rod or bar 

member and a head portion, and a bore in said head portion, said bore having an 
axis that is transverse to and does not intersect said opening axis, said bore 
receiving a pin for rotation therein. 

10 6. The railroad switch of claim 5 further comprising at least one torsion arm retained 
on said pin. 

7. The railroad switch of claim 6 wherein said torsion arm comprises an elongated 
slot and one end of said pin extends through said elongated slot. 

15 

8. The railroad switch of claims 5, 6, or 7 further comprising attachment points on 
said housing for securing a switch rod assembly thereto. 

9. The railroad switch of claim 6 or 7 wherein one end of said torsion arm is rigidly 
20 secured to an assist rod. 
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EVIDENCE APPENDIX 

None 

RELATED PROCEEDINGS APPENDIX 

None 
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CITED ART APPENDIX 

U.S. Patent No. 1,795,413 to Stiles. 

5 

U.S. Patent No. 2,077,620 to Dicke. 

10 
15 
20 
25 
30 



20 



March 10, 1931. 



T. G. STILES 

SWITCH THROW ROD CONNECTION 
Filed June 19, 1930 



1,795,413 




5/12/06 EPR 1.1 1-3 



Patented Mar. 1 0, 1 931 



1,795,413 



.UNITED STATED : PATENT OFFICE 



'rnO-MAB GEORQE STILES, OF AHT,HTGTOW, .NEW JEHSEY . 
S^TCH THBOW-EOD CO^NECTIOJT 



Applioarti 



filed June. 19, 



J930. - Serial TJo. 462,182. 



riuj iu^e t £ s to switch tl w-rod thi )j ion of the. ti< r with t.l tcb 

mnect >n i it! n tia ' itches 1 mi, id he onr t dji ; l th< flu i I 

In t) ? < ] -r ion tod witches hr.ow of ntl r s pera | meant "a i iy .b. >1 

th 1 1 s i than the usi onsfruction, no detailed npt 

necessary throw of the switch to open or .or illustration .of the same is necessary herein. 55 
closed position, and, therefore, means are Tnt means for id stably cc-r ecting the 

isually provided npensa hr.ow-r.od with the ti mpnse 

i nee Such i isuall.y uprises an ,e.t member fixedly attache* the tied 

adjustable connection between the tin and ha ing i opposite nd tubular cx- 

rodandtheti i 1 ( 1 1 l rhich tensions 6, < t mmumc.ati penn 

connection includes one n or abutmen : a etweenthesa nrougl uch 

I, ,i y n r + 1 t i t li i i 1 tubular e reu i nd unum i _ , s 

coopeiating membei on the tie-rod with s e the to dec! end of the thi v lod loose 

which the abutments engage to shift the ly extends. - ' - . 

switch, the lattei membei nsuallv I ein» so 51 nte 3 it 1 rod for engag < 
formed as to partially house the abutti i ith 'he e.t Is of th i. ket • .tensions 6, G 

parts for the purpose of protecting them are abutm it it form Wits 8, 8- As 

from snow, sleet and oi ei foreign mate 1 th h v-ro.d kif.ted lot t it anally from 

\ hi nj t interfere th thei proper a ih witch stand or to i ut< inn face 

men mi peration oxh" i ) the n.u * ng t the di 

A great deal of trouble has been expe- rectum of movement of the rod, is brought 

rienced, however,: in providing a means for into engagement with the the end .10 .of the 

effectively protecting this adjustable throw- ad]' ic< n,t bi k< i ext ;n >n to 1 i tt the switch 

rod connection against the. accumulation of either to its >.] u 'i 1 los< position, the rela- ^ 

snow, sleet and other foreign material, with- five movement between the throw-r.ocL . and 75 

mi a f in ie tim< niait n_ »vith it tlie bracket men t neb s -wijU m i T 

] i i operation and adjustment It has for the differeneehi throw between th s itch 

therefore.been the object of my invention to and it o.| fx itir It 1 ing ^teiimned by 

provide an unproved throw-i'od connection the adjustment > th' nuts >nih.< thi, w-iod 

of the type in question that will be effectn < 1 i:el tiyely to th ibti.tl ng end 10 of the 80 

housed without impairment in any way to bia< 1 t extonsio is is yill b i ddy under- , 

its. normal operation and adiustment. This stoc.i Altei r 'it S have beet idjt t ! 

object I attain'by means of the novd con- the, may b cc.ured-in Lju en p< sit on bj 

struction and combinations oi [ it < > si ; nj s table trie n su li is the lock nuts 12 
tilting rm m,(i' ion ' he < i Ltei h enued k n in an toi \ tr r lit ^ this iclptstrl le 

and claimed and. as illustrated in the accom- sliding onne t on bet 1 * j n th i hrow-rodand 

panying drawi n whicl 1 t 1 i f ie unu.lati >reign m 

Fig. 1 is .a front elevation and section of a ferial larti 1 1 snow i 1 ce, such as 

throw-rod nnection end ving my lven might interfere vit ts r< I; ind pro 

tion. with ;the section taken on the hne 1 — 1 opei fcion tl idjus.t.raei] I In pra led 1 

of Fig. 2 longitudinally of the connection. the t ^ —ji 1 ' lev cxtensi ns 14, 14 at 

Fig. 2 is an elevation of .the same; and tbeir n t t <l- \ hi U r \ r tnd ha\e a 

Fig. 3 is a vertical cross section taken on the slidmg teles opic conm,e I >n with the adja- 



To explain in detail, 1 indicates a section membu . With this const u fun. that is, Sj 

of a tie-bar which'c'onnects at its opposite ends tlie sleeves 14. 14 fitting - ve.r and enclosing ■ 

with the points of '-a switch in usual manner, the end of the bracke es+ensions % 6, the 

and indicate be threaded end of a vof I I in .the .bracket tember hrough 

rod which,: at its opposite end, ci iJi. s th yhi h he thi v rod \tends and also the 

a lever or other switch operating device.' : : As spaces between the. abutting : f apes .9 ;and lO,- 



Line .3—3 of Fig. 1. 




5/12/06 EPR1.1 2-3 



2 1,706,413 

are effectively closed against the accumula- sions which receive and enclose the ends of the 
tion of foreign i itei i i such as described, projecting sleeves on the abutment members, 
which' might tend to jam or otherwise inter- 4. A throw-rod connection comprising a 
fere with "the normal operation of the parts, bracket member having tubular .extensions at 
3 The construction as thus far described is its opposite ends and a communicating open- 70 
ivft'e.ctive to protect the parts under normal ing • between the ' same, a screw threaded 
conditions,- but as. an additional means, of throw -rod extending loosely through said ex- 
protection, I prefer to, provide the bracket tensions .and" communicating opening, and 
member 5 with tubular portions 16, 16 con- nuts threaded on said rod for engagement 

io , centric with the tubular extension 6, 6 and with- the opposite ends of the bracket exten- 75 
spaced therefrom, as at 17, to receive and ' sions and 'having projecting sleeves receiving- 
over lie. the sleeves 14; 14 carried by the nuts and. enclosing the ends of said bracket exten- 
on the throw-rod. With these tubular por- sions, said bracket member also having at its 
tions 10 overlying the ends of the sleeves 14 opposite ends .tubular portions concentric 

15. and the sleeves in turn overlying the ends of with its said tubular extensions which receive 80 
the inner bracket extensions (j, it will be and enclose the ends of the projecting sleeves 
clear that the opportunity for any snow, sleet on the said nuts. 

or other foreign . material working into the In testimony whereof I affix my signature, 
connection where it may jam or otherwise THOMAS GEORGE STILES. 

20 interfere with the proper working of the 83 
parts is practically nil. Any water leaking 
into the connection will discharge by gravity . 
through outlet open i I in the lowei part ' 
of the bracket member. 

25. The bracket member has been described as so 

being rigidly connected to the tie-bar. This 

connection may be effected .in any desired 

way. As here shown, the bracket is formed 
■ with- an extension 2i having openings 22 

30 through which extend bolts 2?> for detach- 95 
ably securing the bracket to the tie-bar; . ■ ■ ■ 

WhatT claim is : 

1. A throw- rod, connection comprising a .. . 
bracket member having tubidar extensions at - : 

.38 its opposite ends and a communicating open- 100 
mg between the same, a throw-rod extending 
loosely through said extensions and com- • 
lnunicating opening, and abutment mem- : 
bers on said rod for engagement with the : 

40 opposite ends of the bracket extensions and . ' 105 

having projecting sleeves receiving, and en- 
closing the ends of said extensions. . 

2. A: throw-rod connection comprising a ' 
. bracket member having tubular extensions . at 

45 its opposite ends and a communicating open- 110 
ing .between 'the same, a screw threaded 
throw-rod extending loosely through said ex- 
tensions and 'communicating < ening, and 
nuts threaded on said rod for engagement 

30 with the opposite ends of the, bracket exten- 113 
sions, said nuts having projecting sleeves re- - . 

ceiving and enclosing the ends of said bracket 



3. A throw-rod- connection comprising a , 
53 bracket member having tubular extensions at 
its opposite ends and a communicating open- 
ing between the same, a throw-rod extending 
loosely through said extensions . and com- 
nuiuicating opening, and abutment, members 
80 on said red <n ens;; > ment with the opposite 
ends of the bracket extensions and having 
projecting sleeves receiving and enclosing the 
ends of said extensions, said bracket member 
also having' at its opposite ends tubular por- 
05 tions concentric with its said tubular exten- 
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This Invention relates to adjustable connect- 
ing means, and more particularly to a means 
for securely interconnecting parts of railway 
devices which permits an accurate relative ad- 

n justment of the parts. 

In interconnecting the movable points of a 
railway track switch and in mounting various 
devices on railway vehicles and the like, mechan- 
ical connections must be provided which can with- 

K) stand considerable tensional forces, and yet such 
connections must permit one member to be ad- 
justed very accurately relative to the other at 
various times to compensate for wear or other 
changing conditions affecting the spacing of the 

13 members. The relatively movable members of 
such adjustable connections must then be pro- 
vided with some gripping means such as inter- 
fitting teeth, or the like, in order to prevent slip- 
ping when subjected to large tensional forces, and 

20 inasmuch as these interfltting teeth necessarily 
graduate the Increments of adjustment, a very 
accurate adjustment can only be permitted by 
very fine and closely spaced teeth which then 
become so weak that they are ineffective to resist 

25 large tensional forces. 

in view of the above and other considerations, 
it is an object of the present invention to provide 
a mechanical connecting means so arranged that 
the parts thereof are prevented from slipping by 

30 interfltting means of very rugged construction, 
and yet which permit an extremely fine adjust- 
ment of the relative positions of the members 
connected thereby. Another object of the present 

„ invention is to incorporate a means whereby the 
parts which are thus adjustably connected may 
also be electrically insulated, and yet retain the 
advantages of the extremely fine adjustment and 
the ability to withstand severe tensional forces. 

4 0 The present Invention accomplishes the fore- 
going and other objects by a connecting means 
having two sets of interfltting-tooth connections 
which are arranged in series or tandem to inter- 
connect the parts to be adjustably joined, with 

45 the teeth in one set differently spaced than the 
teeth of the other set, so that the increments 
of adjustment of the relative position of the 
joined parts are not graduated merely by the 
.spacing of the teeth of any one set, but rather 

50 In accordance with the difference between the 
spacing of the teeth of the two sets, which differ- 
ence may then be made as small as necessary to 
psTmlt the required accuracy of adjustment with- 
out sacrificing the mechanical strength of the 

55 teeth. This novel connecting i 



in fact, a differential or vernier connecting de- 
vice. 

The novel features which are considered char- 
acteristic of the present invention are set forth 
in the appended claims. The invention itself, £ 
however, both as to its organization and its meth- 
od of operation, together with additional objects 
and advantages thereof, will best be understood 
from the following description of specific em- 
bodiments, when read in connection with the K 
accompanying drawing, in which;— 

Fig. 1 is a plan view illustrating an applica- 
tion of the present invention to the front rod 
of a railway track switch. 

Pig. 2 is an enlarged sectional view of one h 
form of the present invention which may be 
used in Pig. 1. 

Pig. 3 Is an enlarged sectional view of a modi- 
fled form of the present invention which may 
also be used in Fig. 1. , „ 

Fig. 4 is a sectional view illustrating the man- 
ner of mounting a car-carried receiving means 
used In railway train control systems, also in 
accordance with the present Invention. 

In Fig. 1 of the accompanying drawing, a sec- „ 
tion of track rails 5 carried on usual ties 6 is 
shown as having switch points 7 and B movable 
relative to the rails 5, to thus constitute a rail- 
way track switch. It will be obvious that in 
such a track switch, these switch points 7 and , 
8 must be rigidly interconnected to permit a 
suitable manual or power-operating means, not 
shown herein, to move the points 7 and 8 in 
unison toward and away from the associated rails 
5, and to securely hold the points in position s 
against vibration and stress imposed thereon by 
a passing train. It is also necessary to accu- 
rately adjust the spacing between the switch 
points 7 and 8, so that when the switch point 
operating means is in one position, the point 7 i 
is positioned against one rail, and when the 
operating means is moved to the other position, 
the point 8 is moved into position against the 
other rail. 

Consequently, the end portions of the movable 4 
points are provided with suitable interconnecting 
operating rods S and 18 respectively attached to 
the switch points 7 and 8 by brackets II, the 
ends of the operating rods ? and 10 extending 
outwardly beneath the rails 5, whereby to attach £ 
the switch operating means. The inner ends of 
these rods 9 and 10 are shown in Fig. 1 as over- 
lapping and adjustably connected in accordance 
with the embodiment of the present Invention 
Fig. 2. 
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The inner ends of the rods > and II are prefer- 
ably enlarged as shown In Fig. 1 and these ends 
may be slightly offset in opposite directions to 
overlap as shown In Fig. 2. The lower surface of 
5 the enlarged end of rod I Is provided with trans- 
verse teeth II, and the upper surface of the en- 
larged end of the rod II is also provided with 
transverse teeth II, but as may be seen in Fig. 2, 
the teeth II are slightly more widely spaced than 
10 teeth II. An insulating connecting block H of 
fibre, hard rubber, bakellte or other suitable In- 
sulating material, Is provided between the over- 
lapping enlarged ends of rods I and II, which 
block 14 is provided with transverse teeth on its 



is V 



i II 



of rod I, and Is also provided with transverse 
teeth on its lower surface spaced to lnterflt with 
teeth II of rod II. 
Two bolts II pass through holes In the block 14 

20 and through elongated slots In the enlarged ends 
of both rods I and II, and by tightening nuts II 
threaded on the bolts II, the rods I and II may be 
securely clamped to opposite sides of the block 14, 
whereby a sturdy connection is made between the 

25 rods I and 10 through the Interflttlng arrange- 
ment of the teeth 12 and II with the block 14. 
In order to prevent the bolts II from electrically 
connecting the rods I and 10, insulating sleeves 
II are provided on the body portions of the 

30 bolts II, and insulating strips II separate the 
nuts 1 1 and the heads of bolts 1 1 from the respec- 
tive rods I and II. In order to prevent damag- 
ing the Insulating strips II by turning the nuts 
(I or heads of bolts II, metal spacing strips II 

31 may be employed as shown in Fig. 2. 

The spacing of the switch points 1 and I may 
now be adjusted by removing or releasing nuts 
II, and moving either rod 8 or II in the proper 
direction one or more tooth-spaces on the block 

40 14 as permitted by the elongated slots in the 
rods I and 1 0. But however. If a change In spac- 
ing is required which Is shorter than the spacing 
of the closer teeth II, the rods I and II may be 
moved in opposite direction on the block 14, 

45 whereby the resulting change In the spacing of 
the switch points T and I will be the difference 
between the linear spacing of teeth 12 and II, 
multiplied by the number of teeth each rod is 
thus moved. Or, considering merely for lUus- 

50 traUon that the teeth 12 are linearly spaced Mt 
inch and the teeth II are spaced % Inch, a 
change of '/a Inch In the spacing of the switch 
points 7 and 8 could be produced by moving each 
of the rods 9 and 10 one tooth-space in opposite 

05 directions on the block II, likewise a change of 
inch should be produced by moving the rods 9 
and 10 two tooth-spaces in this manner, and of 
course, a change of % inch and Vx inch could be 
obtained by respectively moving rods I and 10 

50 alone one tooth -space. 

In the form shown in Fig. 2. the blocls 14 could 
be made of a suitable metal Instead of insulating 
material In applications wherein it is not neces- 
sary to electrically Insulate the switch points, and 

55 in this case the sleeves IT and strips 18 could 
obviously be eliminated. 

In the modified arrangement of the adjustable 
switch-point connecting means shown in Fig. 3, 
the enlarged ends of the rods 8 and 10 do not 

70 overlap, but rather the Inner ends are slightly 
spaced and connected by a link 21. The teeth 12 
and II are now formed on the lower side of the 
respective rods 8 and 10, and these teeth match 
and lnterflt with teeth 24 and 21 on the upper 

75 surface of the associated ends of the link 21. 



Four bolts 21 extend through holes in the link 
21 and through elongated slots in the enlarged 
ends of the rods 8 and 10, whereby the rods I and 
II are securely clamped on the respective ends 
of the link 21 by nuts IT threaded on the bolts II. 6 

In Fig. 3, the linear spacing between the teeth 
II and 21 is also slightly longer than the spacing 
between the teeth II and 28, and consequently 
when the nuts IT are released, the minimum 
change in the spacing between the switch points 10 
T and I, which may be obtained by moving the 
rods I and 10 in opposite directions on the link 
21. is the difference between the linear spacing 
of the teeth II and II. and obviously the same 
increments of adjustment In the spacing of the 10 
switch points T and I are possible with the form 
shown in Fig. 3 as previously described In connec- 
tion with the form shown in Fig. 2. 

In Fig. 4 of the accompanying drawing, a 
method of adjustably mounting a train control 20 
receiver upon a railway vehicle is shown, and In 
order to simplify the drawing, the train control 
receiver has not been shown In detail, out may be 
of the type disclosed in Patent No. 1,710,655 
granted to C. 8. Bushnell on April 23. 1920. The 25 
member II in Fig. 4 represents one of two up- 
wardly extending arms of the receiver housing, 
whereby the receiver is mounted on brackets 
extending horizontally from the Journal box of a 
railway vehicle, which brackets have been repre- 10 
sented by member II. 



bracket member II and the arm rr_ 

bracket II and one side of the block II having 
interflttlng teeth II, while the other aide of the 35 
block II and the arm II have Interflttlng teeth 
14 which are slightly finer or spaced slightly 
closer than the teeth II. A bolt II passes 
through a hole In the bracket II and through 
elongated slots in both the block II and arm W, 40 
whereby the teeth II and M are clamped la 
Interflttlng relationship by a nut II threaded on 
the bolt II. 

In such train control systems, the receiver 
must be mounted to pass within rather accurate- 45 
ly spaced relation to cooperating trackway de- 
vices, and by mounting the receiver in this man- 
ner, the nuts II may be released and the arm 
II may be moved one tooth-space in one direc- 
tion upon the block 12 while the block II to- 50 
gether with the arm II may then be moved one 
tooth-space in the other direction on the bracket 
II, thereby raising or lowering the receiver rela- 
tive to the bracket II only the difference between 
the spacing of teeth II and II. In other words, 55 
in the arrangement shown In Fig. 4, various com- 
binations of movements of the arm 10 and the 
block II result in a vertical movement of the 
receiver upon the railway vehicle In rather small 
increments determined by the difference in the uo 
spacing between teeth II and 14. 

From the foregoing description of the various 
embodiments of the present Invention, it will be 
obvious that slipping of the connected parts Is 
prevented by interflttlng teeth, or the like, which ts 
teeth necessarily graduate the adjustment of one 
member relative to the other, but by the provision 
of two sets of such interflttlng teeth, which are 
In tandem and have a slight difference in the 
spacing of teeth, a much finer overall adjust- 70 
ment has been made possible than is permitted 
by the spacing of any one set of teeth. The ob- 
vious advantages of this arrangement are that 
the interntting teeth of each set may then be as 
deep and widely spaced as Is n 
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stand the forces to which they are subjected, and 
yet the graduated increments of adjustment may 
be as minute as desired, inasmuch as the factor 
determining the size of such Increments is the 

5 difference between the spacing of the two sets 
of interfltting teeth. 

The above rather specific description of the 
selected forms of the present invention has been 
given solely by the way of example, and is not 

10 intended, in any manner whatsoever, In a limit- 
ing sense. It is also to be understood that vari- 
ous modifications, adaptations and alterations 
may be applied to meet the requirements of prac- 
tice, without departing from the spirit or scope 

15 of the present Invention, except as limited by the 
appended claims. 
Having described my invention, I now claim:— 
1. m an adjustable connection for railway 
switch rails, inwardly extending overlapping rods 

20 connected to the rails, a connecting block be- 
tween the overlapping portions of the rods, a first 
series of transverse interfltting teeth connecting 
one rod to one side of the connecting block, a 
second series of transverse interfltting teeth con- 
s' necting the other rod to the other side of the 
connecting block, the first series of teeth being 
differently spaced than the second series of teeth, 
and means for clamping the rods in various post- 
tions on opposite sides of the connecting block. 

80 2. In an adjustment for railway switch rails, 
inwardly extending rods connected to the rails, 
a connecting member having a series of trans- 
verse teeth interfltting with teeth on one rod and 
a differently spaced series of transverse teeth in- 

36 terfltting with teeth on the other rod, and means 
for clamping the rods in various positions on the 
connecting member. 



3 

3. In. an adjustable connection for railway 
switch points, Inwardly extending rods connected 
to each switch point, a connecting member ad- 
justably clamped to an inner end of each rod, 
and spaced transverse teeth on each rod inter- s 
fitting with teeth on the connecting member, the 
teeth on one rod being differently spaced than 
the teeth on the other rod, whereby to permit an 
adjustment in the spacing of the switch points 

in accordance with said difference in spacing of 10 
teeth. 

4. In an adjustment for railway switch rails, 
inwardly extending rods connected to the rails, 
an electrical insulating member having a series 

of transverse teeth interfltting with teeth on one IS 
rod and also having a differently spaced series 
of transverse teeth interfltting with teeth on the 
other rod, and electrical insulating means oper- 
able to clamp the rods in various positions on the 
electrical insulating member. 20 

5. In an adjustable connection for railway 
switch rails, inwardly extending overlapping rods . 
connected to the rails, a connecting block of in- 
sulating material positioned between the over- 
lapping portions of the rods, a first series of trans- 25 
verse interfltting teeth connecting one rod to one 
side of the connecting block, a second series of 
transverse interfltting teeth connecting the other 
rod to the other side of the connecting block, the 
first series of teeth being differently spaced than 30 
the second series of teeth, and means for clamp- 
ing the rods In various positions on opposite sides 

of the connecting block 
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